Activation of the hepatocyte growth factor (HGF)-Met system in papillary thyroid cancer: biological effects of HGF in thyroid cancer cells depend on Met expression levels.
Met, the receptor for hepatocyte growth factor (HGF), is overexpressed in approximately 90% papillary thyroid carcinomas. To investigate the role of the HGF-Met system in these tumors, we examined HGF and Met expression in a variety of primary cultures, normal or malignant thyroid cells, and tissue specimens and analyzed the different HGF effects (promotion of mitogenesis, branching morphogenesis, and cell motility and invasion). In cancer specimens, HGF was produced at high levels by tumor stromal cells, and Met was constitutively phosphorylated in malignant cells. No HGF production was found in a panel of malignant thyroid cancer cells. Biological effects of HGF were examined in papillary cancer cell cultures with either high or low Met expression. High-Met cells were more sensitive to the growth effect of HGF (ED50 = 3-5 ng/ml and 10-15 ng/ml in high- or low-Met cells, respectively). Moreover, only high-Met cells underwent branching morphogenesis in response to HGF. In contrast, high-Met cells showed a reduced migration. Met down-regulation by small interfering RNAs resulted in enhanced cell migration and abrogation of branching morphogenesis in response to HGF. Conversely, Met overexpression impaired cell migration while favoring branching morphogenesis and cell adherence to substrate. These data suggest that both Met and HGF are overexpressed in papillary thyroid carcinomas, that Met is frequently activated in these carcinomas and may favor tumor growth, and that the abundance of Met expression may differently regulate cell growth, morphogenesis, and migration in response to HGF.